(The data indicate that more timber could be cut in Minnesota than was harvested in 1952. However, detailed study of the figures shows that much of the present surplus consists of tamarack, cedar, aspen and low-quality hardwoods. Where surplusses of pine, spruce-fir, and better hardwoods exist, they are mostly in sparse, inaccessible stands or in situations where logging will be difficult and costly).
-2 (1952) .
$42,552,000
Employment -man-days . . . 5,555,000
Annual needs (1952) of Minnesota primary wood-using industries standard cords 1,215,000 1/ The Forest Industries Information Committee estimates the value of finished products made from these logs, cordwood, etc., at $162 million in 1~52.
Output of forest products varies from year to year, and records of one year are not necessarily representative of a period. (However, 1952 The fo l lo wing report is a brief resume of forest statistics for the state as a whole, It incorporates data collected by all of the cooperating agencies. Although several years have elapsed since some of the counties were surveyed, no adjustments have been made in the inventories. Generally speaking, annua l changes caused by cutting and growth have been compensat i ng.
Comparability of Two Surveys
The statistics from the current survey differ in some respects from estimates derived from the initial forest survey of 1933-1936, In making comparisons it is important to recog nize and ad just for these, 1. Because of the complexity of the forest type pattern in Minnesot a, a nd the lack of sharp distinction between types, area figures may not be entirely comparable. Line-plot surveys as were used in 1934-1936 tend to purify types more by omitting small openings and other variants of an acre or two, than do the mapping techniques used in the more recent survey.
It seems probable, for example, that small pine clumps and very small spruce, balsam fir, and tamarack swamps which were represented proportionate~y in the earlier survey may have been absorbed in broader hardwood complexes in the resurvey mapping. Different criteria have been used from time to time in estimating "reserved" and "nonproductive" forest land. The 1936 Survey made no deductions for reserved land. The recent practice has been to list as reserved forest land those areas completely removed from timber use. Resorts) summer home sites) military reservations (other than target areas») game refuges) etc.) where some timber is cut however) are classified as commercial forest land. The 1936 Survey classified large acreages of swamp as nonproductive and much poor aspen and poor oak as "scrub".
In the current survey) areas have not been classified as nonproductive forest land if they can be made productive by planting) or in a few instances by draining.
Some swamp areas of low pr c uctivity and lacking any appreciablE stocking of timber species) were excluded from the forest classification in the recent survey) thus reducing the overall forest area a few hundred thousa~d acres below earlier estimates.
3. The earlier survey was made when markets were poor and utilization less complete than in the post-war period. Thus) the definition of a merchantable tree was stricter than at present. Specifically) to be considered merchantable in 1936 an l8-inch or larger hardwood would need to have one good l6-foot No. 2 log or two l6-foot No. 3 logs to be considered ~erchantable.
A tree below 18 inches would need to have an 8-foot No.2 or a l6-foot No.3 log. Now any tree with an acceptable ] og of e.ny grade is tallied merchantable.
4. Offsetting this to some extent has been the elim ination (by definition) of volume in lO-inch hardwoods from the sawtimber classification in the recent survey. This is especially important in aspen and paper birch.
5. Limbwood of hardwood trees has been eliminated from the current inventory of cubic foot volumes of growing stock as well as from growth) allowable cut) and drain. This limbwood made up 16 percent of the total merchantable tree inventory in 1936.
By giving due recognition to the above differences it is possible to identify a number of trends in the timber resource situation from initial surveys to the resurvey 17 years later. The more important trends are summarized in the following section. The original forest area of Minnesota was about 31.5 million acres; the original timber stand was at least 100 billion board feet.
By 1936 the forest area had been reduced to 19.6 million acres, and the sawtimber stand to 12.5 billion board feet (11.3 billion board feet by 1953 standards of measure.) Only 1.6 million acres of sawtimber stands remained.
Most of the young seedling and sapling areas were understocked. Aspen, scrub oak, grass and brush covered 11.5 million acres, nearly 60 percent of the total forest area.
The surveys completed in 1953 indicate that the forest area is now about 19.3 million acres, the slight reduction coming more from differences in classification than from actual land clearing. Now 2.0 million acres are classed as sawtimber, the gain being all in hardwood types. The total sawtimber volume is 12.5 billion board feet.
Seedling and sapling stands and poletimber stands have become con siderably denser, though lew are fully stocked. The acreage of aspen, grass, and brush has remained about the same.
The new survey, the results of which are summarized on the following pages, suggests that forest conditions are improving. Much remains to be done, however, to restore the forests to a reasonably productive condition.
-9 FOREST STATISTICS within areas classified as land by the Bureau of the Census.
-10 1/ Preliminary -not adjusted for effect of logging, land clearing, or cultural operations. For most species the effect will be minor.
2/ Average loss of merchantable timber from fire, wi nd, insects, disease, etc. Any reduction in these losses by improve d protec tion or increased salvage would be equivalent to increaSing annua l g rowth by the same amount.
3/ Includes soft maple, black ash, cottonWOOd, bas s wood , American elm, slippery elm, paper birch, balsam, poplar, willow , box elder, and other soft hardwoods.
4/ Includes oaks, yellow birch, sugar maple, hickory, b l a ck wa lnut , rock elm, white ash, green ash, butternut and o the r hard hardwoo ds. 1/ Principal "other" causes in order of importance are:
(1) wind; (2) animal damage including browsing) tramp ling and damming of streams (beaver); (3) miscellaneous weather factors including sleet) sun-scald) drouth) snow breakage) frost killing.
2/ Less than one-half million board feet. ------ 21 Volume of aspen cut for all purposes.
-23 U Adjusted to conform with 1953 definition of commercial forest area. Non-productive land excluded.
-25 2/ Not estimated.
-28 as 0
tl. tl. The change in net volume of the growing stock on commercial forest land during a specified year,
Mortality
Annual mortality of growing stock, -The net cubic-foot volume removed from growing stock during a specified year through death from natural causes, -33
Timber Cut Timber products. -The volume of timber products cut from growing stock and other sources.
Logging residues. -The net cubic-foot volume of live sawtimber and poletimber trees cut or killed by logging on commercial forest land and not converted to timber products.
Land clearing and cultural operations residues from growing stock. The net cubic-foot volume of live sawtimber and poletimber trees cut or killed by land clearing in a specified year and not con verted to timber products.
Allowable Cut Allowable cut. -The volume of live sawtimber and poletimber that can be cut during a given period while building up or maintaining sufficient growing f:tock to meet specified growth goals.
Forest Survey Methods

Area
Three methods were used in the Forest Survey in Minnesota to collect the statistics on forest land areas.
Random block sampling. -In nearly all of the Survey Districts 1, 2, and 3, the area estimates were based upon either four 160-acre blocks or nine 40-acre blocks selected at random in each township. The type, size, and stocking classes were delineated and classified on aerial photos before being checked on the ground. Dot-block sampling. -In District 4 and the northeastern portions of District 5) the dot-block method was used.
The total forest area proportions were determined by counting and classifying as forest, nonforest, and water, mechanically spaced dots on alternate aerial photographs. At every sixth forested dot the legal 40-acre description in which the dot fell was used as a sample to break down the total forest land to type, size and stocking classes. On the aerial photographs of each of these 40's the type, size and stocking classes were delineated and classified and the forested dot was located. Every third 40 was ground checked to verify or change the classifications of the forested dot and the type, size and stocking classes. These ground checks were then used to adjust the data on the samples that were not ground checked.
-34 Dot sampling. -In the thinly forested portions of District 5, the number of forest and nonforest dots counted and classified was increased. Every fourth forest dot was classified as to type, size, and stocking class and varying percentages were ground checked to reach a specified level of accuracy.
Volume and Growth
Volume and growth measurements were taken on 1/5-acre circular plots located on the ground-checked samples. The resulting volumes and growth per acre by type, size, and stock ing classes were used with the area data to estimate total volumes and growth by species and diameter class.
Allowable Cut
On each plot the survey crew made an estimate of the volume that should be cut during the next cutting cycle, both for intermediate cuts in even-aged stands and intermediate and harvest cuts in uneven-aged stands. A flexible system of area and volume control was used to estimate the harvest cuts in mature even-aged stands.
Commodity Drain
All sawmills, pulp mills, veneer mills, and other wood using industries were canvassed by mail or interview to get an estimate of the amount of wood produced as primary forest products. Other surveys were made to estimate the amount of fuelwood and fence post production. Studies were also made of timber residues to adjust the production by commodities to commodity drain in terms of inventory volumes.
In addition, all public agencies were canvassed for the amount of wood sold during the drain year, and this information used to break the total drain down by ownership.
Accuracy of Estimates
There were two sources of error in estimating the error of forest land area:
(1) Errors in classifying the type, size and stocking classes anc in compiling the data, and (2) sampling errors. Frequent checks were made during the collection and compilation of the cata, both in the field and in the office, to minimize the operational errors. The sampling intensity was sufficient to provide an estimate of the forest area with a standard sampling error of about 0.5 percent.
-35
The sources of error in estimating timber volume include: (1) Errors in measurement of plot radius, tree diameter, height, and cull; (2) improper construction or use of tree volume tables; (3) errors in collecting or compiling the plot data; and (4) sampling errors. As in the area determinations, every effort was made to obtain accurate measurements and final statistics through frequent checks and training. The number of plots taken in the state was adequate to provide a sampling error for total cubic foot volume of not more than 1 percent, and a sampling error for total sawtimber volume of less than 1.5 percent. In all of the tables shown, the totals are more accurate than the subtotals, and the subtotals are more accurate than the individual items in the tables. Any item that is small in relation to the totals is subject to large sampling errors.
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